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3A）（G印8aJ止a亡亡亡おjonnⅥmbe応Dq65214ト，DQ6521‘7）∴nほ  

m血mum nu打Iber ofnudeotid亡dange50b5訂Ved fbraれy  

glVen5equen⊂e，COmparedwitbtbesequ印Ce50一也er亡免ren⊂e  

HBoVgenome（reたrencestTainSTl（GenBank且C⊂eSSionmlm－  

b亡rDQOOO495い，WaSl・nr亡e甜ah“0血ine中G→A 

atnt2471，and4血tontaizledaGヤAdhazlgeatnt2516  
（dataJ10t－血own）．S血か－nud印dde匹】ymorph由m5，血i血0⊂－  

Cu汀亡djn5i口裏亡－i50latesequ肌⊂喝W亡reOも5亡Ⅳ亡da一皿t2585  

aれdJ】t26380ftb亡HBoVg亡nOme．No】l亡Of也ぢ亡nudeo－  

tid亡dang亡Sr亡Sult亡din血a喝6h血epr亡di⊂tedam血0さdd  

5equ亡n亡亡・   

S亡quⅢ⊂亡and㌍iso一也eVpl／VP2g亡n亡SOrlle打1yoIlモーhaげ  

OflheHBoV・POSitivespe⊂imeJISreVea】edthatthegreatestfre－  

qu亡n甲Ofnucl亡Otidepoly爪0－phismocⅢ汀d血血e3′血ird  

Oftbeg亡肌Therefbrら血esequen⊂田Oftheう′丑山dof血eVPl／  

VP2gm亡Ora封H80VJpositiⅦ印乍dm亡nSW亡reObt血亡d（加  

4370－518，of血亡HBoVge∫】Ome）（G亡nB弧ka⊂∝∬io刀‖甘umbers  

DQ652i68－DQ652182）．Phy）pgenetica刀alysisofthesese－  

queJ）CeS，Whichisshownin負gur亡3B，r亡Vealedthatat】east2  

distin⊂tgenOtyPeSdr⊂ulateddlJriTlgthestt）dyperiod．The7）t）－  

d亡Otides亡qu亡n⊂亡SOfYi川Se50fon亡g亡nOt押亡W町e亡i血eride‡ト  

ti⊂dorれ飴rlyid班dαlto．血oseofSTl，血血誌10f也e2  

HBdVi501atesjdenti点edbyAl1andereta）．囲．Likewise，ht］－  
deotid＝equmCe50f雨用5腎Oftb亡5e00ndg亡nOlⅥ）亡We托ei血er  

id印tid＝00rnear】γidenddto血05eOrST2（GenBankac－  

⊂e∬ioれnumberDQOOO496），tlle5亡⊂OlldHBoV由01ateideI】d－  

£edbyAl）anderetal．l5】・Them可0ritYOfthentldeotidepoly－  

morphismsdid nottranslateinto⊂hangesinthepredicted  
aminoaddsequen⊂eS．HBoViso）3teSSTlaJldST2di鮫ratnt  
48231reSultinglneitheraserineprthreoJlineinthepredicted  
aLninoa亡idsequence．Thepo】ymOrPhismatnt4823wasnoted  
intb亡N亡WHaveni50lat亡5．rOrtbe2⊂bildreⅢWjtbno50⊂Omial  

in良‘tjonwhos亡5ample5Wer亡Obtained4血叩aPan，theれu－  

Cleotide5equenCeSWerejdeJ）ticalin bothNPlandVPl／VP2  
（危gu托3且‘mll可．nesequⅢC亡SO一山由2isolateswerealso  

identi⊂dtotboseofotheri501ate5that⊂irculateddu血名山e  

SametimeofYearandtothoseofisoJatesthatcirrulatedeadjer  
inlh亡γear・   

DJSCUSSJON   

HBoVwa5det亡dedin5．2％of⊂旭dr亡nWhoIVere＜2γeaT50r  
ageaT）dforwhomarespJratOrySPedmensubmittedtoadi－  

agno5tjcviro】ogylaboratory－ⅤおhundtohaveD弘一esu】tstbat  

WerenegativeforRSV，Parain幻uer）Zaviruses（typesIT3），in－  

fluenzaAandBviruses．andadeJlOViruS．Thepercentageof  
HBoV－POSitivespecimenswassimilartothatnotedinthe）im－  

jt亡dnl】mbersofc】inica】5†udie50fHBoVinた⊂tionI5，8，9】．It  

isunJikelythatour長刀dingsweretheresu】lofPCR⊂OT）tarr）i－  
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Aoelmonth卓）  

Fi9tJre2．Distribuliomfhumanbocavirus－POSitivechiJdren．bya9e  

d止IdT印）wer亡pr亡血th≧50％ofth亡dddren．S奴（30％）or  

20cha血Ⅶbadh押0由（SaOコ，＜90％）．Of血e17⊂旭d一切Who  

had血亡銃radio卵Pbyp亡rbm亡d，12（70．‘％）badibl10rma】  

血ぷngs．Bghtof血萬edddrmhad花山ographic丘ndhgscoJl－  

d5te山扇tb】u－1gb叩亡rin8adoれ，peribron⊂最d印伍ng，Orat仁一  

）e⊂taSis；4childrenhad亡Vid示⊂eOflobarin創trates，andl⊂hild  

hadeyiJencebfpkurale鮎ion．FiAeen（75％）ofthe20dhil－  
drenhadcomorbidities，and12（＄0％）ofthese15patieJ）tShad  

ahistoⅣOrpr亡matⅦr吋Orllndedyinglungdkea5eOrbo血  
Compld亡b】00dcount5We托perbrmed血150fthe20⊂hiト  
dr肌Tb亡meさnWもC⊂OuntWa511，700 

15，800亡亡鮎／〝L），andth亡mea∫】platd亡t00ⅦntWaS449，000∝鮎／  

〝L（range，245，000一石80，000cel】s小L）．Bacte∫id印Itur亡SOr  

bJoodorofb】oodaT）durinewereobtainedfor2patients（pa－  
tiez）tS314land4176，reSPeCtively）．All亡ultureresultswere  
T）egative・RasheswerenotreportedforanYPatier）t・   

Fjvechi）dreJlhaddjarrhea，and30fthese⊂hildren（patients  

3429，3503，aJld3559）uJtimatdYhad“viralgastroeJ）teritis”  

diag7］OSed．For20fthe3⊂hildrenwhohadviralg3StrOenteritis  
diagnosed（patients3429and3503），aStOO）spe⊂imentested  

negadv亡ねrrotaYimsantigen．A5tOO15peCime刀Obtahed危・Om  

Patient4168testedpositiveforCLos扇diumd拶dLetoxin．   

Nosocomia】inftction oc⊂uTredin atleast3⊂hildren．These  

dlildren（patients2879，亨527，and4549），Whowerel，4，and  

6mon也sof昭亡attb亡厄metha一也壷HBoV－POSjtivespecim印  

WaSObtained，hadl）eenhospJtalizedsincebirth．TheHBoV－  
POSitiYeSPe⊂in1enSObtainedh’Omthechildwhowas4moT）ths  

Orag亡（pat血t4527）aれdthe⊂hi】dwhowas6monthsofage  

（patient4549）wereco】1ected4daysapart，andbothspecilT）enS  

were⊂Ol】e⊂tedin］ate De⊂ember of2004．These children re一  

亡eived⊂areinseparaterobrr］SinthesameresplratOry⊂areunit，  

a】thoughtheyreceived〔arefromthesamemedi⊂a）andJIUrSlng  

PerSOnI】eユ．  
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Tablel・ClinicaIcharacteristicsas＄OCiatedw仙humanbDCaVirus（H80V）inf8Ctionhch‖drendYearSOfage．  

D8teWhen Agein  l  

HBoV◆spec血en months．  HospitatizationC  

Patient8 wasobtained  sex Feverb chQStradiographyfinding（S）Diarrhea VVheeze Cough Rhinorrhea（duration．indaYS）Hypoxiad  comorbiditY  

A（R〔lu／CUff  

N8g∂tive  

l（RMし）爪YP  

Cuff  

N8gative  

Cuff  

NP  

Hvp  

NP  

A（Ling．LLL RUしI  

Hvp  

Negatjv¢  

Cuff  

l（RUし）  

＝RUし．perihi18「）  

Neg∂tive  

NP  

HperihiIar）／hyp  

Negative  

2664   2」an2004  

2879   3Jan2004  

2908   6J∂∩2004  

2942  10」an2004  

3141 5 Feb 2004 

3429 15 Mar 20044 

3503 11 Apr 2004 

3559 23 Apr 2004 

3963 1 Oct 2004 

4032 16 Oct 2004 

4080   240ct2004  

4164   6Nov2004  

4168   7Nov2004  

4176   8Nov2004  

4290   25Nov2004  

4362   4D（）C2004  

4411 9 Dec 2004 

4419   9Dec2004  

4527   27Dec2004  

4549   31Dec2004  

F
 
F
 
M
 
F
 
F
 
F
 
M
 
M
 
M
 
M
 
M
 
M
 
M
 
F
 
M
 
F
 
M
 
M
 
F
 
M
 
 

1
7
 
2
．
2
0
2
．
孔
1
5
フ
「
1
∴
1
9
1
9
1
7
 
1
8
 
1
5
．
2
2
1
〇
．
2
4
 
9
・
7
・
4
 
6
・
 
 

＋（5）  ＋   Recbronch／atopね  

＋（40）  －   Prem／BPD  

＋（2）  －   Seizu柑／asthm∂  

－   CF  

＋（3）  ＋   None  

＋（6）  －   MRCP／OSNHepC  

＋（2I  －   None  

－   None  

－   P柑m侶PD／RAD  

＋（17）  ＋   VCD／MRCP／Prem  

＋脚  ＋   None  

＋  

＋   

＋   

＋  

十  

＋  

＋  

＋   

＋   

＋  

＋   

＋  

＋  

＋  

－    CHD  

－   None  

＋   Eczema／recurrentskin abscess  

－   Asthma  

＋   AOM．∂Sthma  

Eczema  

3
 
1
 
1
 
 
3
 
 

一
 
＋
 
＋
 
＋
 
＋
 
】
 
 ＋（1）  NP None  

＋（136l  －   Prom／BPD／trach  

＋（221）  －   P柑m／BPD／trach  ∈什∪5bn．A（RUし．し∪し）  

NOTE・P8tientsaresortedbYthedatewhenthe－HBoVspecimenwascor［ected・Themedic8（reco，dforloflhe22＝80V・POS輌chi．drenwasnot8V8拍blQ・Adenov血swascu，turedfTOmtherespねtorYSPeC血ens  
Obtainedfromlchild，andthischildwasnotincIud8dinthean嗅is・A・atelecta由（W仙th8－oc8tiono－8telQC雨SShownhpMnthes8S｝：AOM．acuteotkisTT”dia：BPD．bronchopulmonarydYSPl由CEcysticfibrosis：  
CHD・COng8nitaJheartdisease；CUff・Peribronchialcuffing；いn仙8te佃ththe10Cat，onofthei刷rateshowninp8rentheses一；＝BoV・．humanboca血spo州Ve：＝epC．hep8t楠Cviru8POSith／e；HYP．hYPO両胸tion：  
しing・linguaI：Lしし・left10Werlobe；effusion・Pleura冊usion＝MRCRmenta［r8tardationandcerebrarpal＄Y：NCnotporforrned；OSA．0bstTtJCth／eSreePaPn88；Prem．historYOfpr8matUrebiTth；RAD．reactiveairwaYS  
disease＝reCbronchlreCUrrentbronch酬s；RMし・rightmiddI8lobe：RUL・rightupperfobe；traCh．trach80StOmy；VCD．voc扇corddysfunction：＋．PreSent：N．absent．  

B
E
N
E
N
0
0
の
－
O
N
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Patientnos・aTsoapp朗rinthephyIogeneticanaJYST5in†igure3．  
鴨mpe柑Iur8＞380C．  
Patients2879．4527．and4549hadb8enhospitaliz8dsincob両h．  
SaO，．＜90％．  



NSI  NP－1 VPl／VP2  

≒iこ示毒一握ゆ園醐陶細増わ  
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⊂コ  ∴  

O  

Nucleotidesubstitutions（Ⅹ100）   

FigtJre3．A．MapofthehumanbocavirLJSIHBoV）genoTne．TheputativeopcnrcadingframesofthcH80Vgenomeareshownabovethemap．A  
POTtionoftheNP・1gene／〟Jitebox）wastargctedduringscteeningforHBoVinrespi（atOrySPeCimens，Phylb9eneticanaIYSiswasbasedonsequences  
Ofthe3’thirdofthe扇raJcapsidprotein（VPJl〃P2genesInt4370－5189DftheH80V9enOmC）伽ckboxJ民Phy（ogeneticanaJysisofHBoVisoJates．  

ThesequencesoftheNewHavenINH）isoIates．thepalientnos．．andthemonthofacquisitionofeachHBoV－POSitivesp8Cjnen（nonth／year）are  
Sho帆H80Visolatesrecoveredfrap12childrenwithnosocomia［infectionwhoserespiTatOrySPeCimenswerecoIJected4daYSaPartaredenotedby  
aTTOWS．●．1nitiaIstrainsofJIBdV（STlandST2）identifiedbyAIIandeTetaI．Ⅰ5t▲．HBoVisolatefTOmStLouis．MissoLJrilCRD2）．Forfi9UreCIarity．  
notaIJNewHav即iso暮ateswereincJudedinthephY（09enelicanaJysis．TheH8oVsequencesthatwere－OnittedwereidenticaItoatleastoneofthe  
飢r8ins如0棚int鮎旬肌．  

nation．払cbH80VヤOSidvespe⊂im亡nte京edposjtiv亡at】east  

twi⊂亡byuseofindependentPCRprimersandrea⊂tions・Fur－  

thermore，eaChsetofPCRsinchldedapproprla（enegative  
qontroIs．   

SeYera］1inesofevidenceindicatethatHBoVwastheagent  
respoJISib】eforthediseaseobservedinHBoV－POSitiYe⊂hi）1dren．  

Allbuton亡Ofthe22HBolトpositive⊂hi）dreT）teStednegative  

forotherrespiratoryviruSeS．AlthoughtheDFAand PCR  
SCre肌Ing teSIs也atwere u5亡d donot s⊂reⅢhral】bown  

respiratoryviruSeS（suchcommonvirusesasrhinoYirusesaT）d  
⊂OrOnaViruseswerenotindudedinthes⊂reening），ar）daト  

thoughthesensitivitYOfD払forade】】0virt）Sisonly70％（one  

d迅dwho5ereSPユ和一OrySpe⊂！mel－ultimate】yt亡5t亡dpo5itivebr  

adenovirusincel）cultt）reWaSfoundtobeT）egativetorade－  

T）0virusbyDfA），itist）nlike）ythatanotherrespiratoryvirus  

WaSPreSentiT）21HBoV－POSitivespecimens・Furthem－Ore，nOne  

Ofthe96asymPtOmaticchildreJIWhohads⊂reenlngPerformed  

tested po5itiveねrHBoV Onepotential亡Ⅹplanation fbrthe  

absen⊂eOfHBoVintheasymPtOmati⊂⊂hildrenwasthatthose  
⊂hi】drenwerese）e⊂tedandunderwents⊂reeningdt，riT）gmOT）ths  

（MaytoSeptember）of止把Ir亡ar－】0れg5tudyp亡rjodinwhi⊂h  

HBoVapparentlywasr10tCir⊂ulating・However，thiswa5nOt  

the亡aSe・Th仁一e5P汀atOrySPe⊂imen50f82・3％ofa5ymPtOmatj⊂  

Chi】drenwere⊂OneCtedinJamaryTAprilandinO⊂tOber－De－  

⊂ember，thenlOI－thsdl】ri∫】gWbi亡hHBoVwasdet亡⊂Iedjn5peト  

jmen5〔0】】ec【ed丘oロー5ymPtO∫れati⊂（1－ildren・   

ThescreenlngOfresplratOrYSPeCimenssubmittedtoadj－  
a卯OStic】aboratoryhaspoteJltialshortcomngs，nOt（heleast  
Ofwbi⊂his也at也ereareno5ped負亡⊂ritdausedbr5ample  
⊂0”e⊂tion．Howev亡ら血亡re ar亡pOt棚tiaユberle丘b to tlli5aP－  

proadLScreenlnglSnOtlimitedtohospitalizedchi）dren，aShas  
be印th亡α5eino血erstudi亡50fHBoVjn危dol】Ⅰ5LBecaus亡  

TeSPlratOrySPeCimeJISareO鮎T”01lectedandscreez）edfbrrea－  

SOnSOtherthanthedetectionofrespiratorytractdisease（e・gて，  

fortheidentjfi⊂ationofthesourceofaEever），OthermaniftsT  

tationsofHBoV－aSSOdateddiseasenotlimited＿tOtheresplra－ 
to∫γけact maybedetected・hdeed，50f血eHBoV－PO5itiYe  

⊂hildTenhaddiarrhea，and30fthese5children（2⊂hi）dren  

Werehospitalized）hadviral＄aStrOenteritisdiagnosed・Our  
5tudγWaSnOt血5ign亡dtoeYal朋tet】】亡pOten血】rol亡OfHBoV  

ingastroir）teStir）aldisease・However，bothboYineparvoviruS  

andminuteviruSOfcar）iJleS，theother2membersofthegenus  

加甜γir〟5（HBoVjsthe血irdm亡mberoftllkgenu5），Cau5e  

eJlteri⊂diseaseintheirnatura】host（12，13］．Thepotentia】ro】e  

ofHBoVinenteri亡diseasewi11reql】irefurtherinvestigation・   

Ourda－asuggeStthatHBoVれ－ayhaveasea50naldi血bu－  

tion．Al］oftheHBoV－POSitivespecimenswerecol）ectedinfh11，  

winteちandearly甲山ng（althougho叫′ar亡Iative】yfew5peCi－  

mensobtainedinJu】yand＾ugustwerescreened，and，therefore，  

jti5nOtPOSSjb】etodrawanγCO－1Clu5ionsaboutseasorlalitγ  

丘omourdala）．No】1etheless，this丘ndir）gisjnagreementwiTh  

the玩dingsofotherstudiesofHBoVIntheト）′earStUdyby  

Hunlan Bo⊂aVirusl】1Lt亡1ionin Children・J）D2006：194（】Noヽ・ember）・】281  
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刃1ander亡tal．ISい60f血亡17HBoV－PO5itive5Pe⊂jmen5Were  

⊂0鮎dedfromDecember2003山一ougbApri】2004・Orthe18  
HBoV－pOSitivespe⊂imen5ident沌edinaJapaT｝eSeStUdy，17  

werecolle⊂tedhLOmJanuarythroughMayI9】・Likewise，HBoV  

wa5det亡⊂tedinAu5tra】iand山dre－1durirlgthehl】andwil】Ⅰ亡r  

monttlS囲．Erγ血亡main缶ctiosロm（i・e・，丘払disease），CaⅥS亡d  

byp筆ⅣOVin】SB19（whi血be血・ethedi5COYe叩OrHB弼was  

theonlyknownhumanparvovirustobeassociatedwitha  
speci鮎di5eaSe），isalso5eaSOnal，a】thougho⊂Curr印⊂亡Ofthe  

diseasepeaksiTl山espringandsumm仁一t14l・   

Noso⊂Omja】i汀kdionwa50bserY亡dinatleastヨ⊂hildrerlWho  

hadbeenhospitalizedsir）⊂ebirth・TⅣ00fthesedlildreJl，Whose  

H月0V－POSitiv亡SpeCimensw亡reObtained4daysapart，Were  

apparentlyiT）fe⊂tedwiththesamestraiT）Ofvirus▲Thisstrain  

was detectedin other childreninthesame andin diHerent  

Pe－iodsoftheyear・Thesechildrenwerehospユtalizedonthe  

随meho5pital・W訂datthesameti汀l亡・8e⊂auSethemodeof  

transmissionofHBoVisunknown，itisimpossibletodeteト  

mine，atthispoint，howthesech舶reTlbe⊂ameinftctedwith  

HBoV．   

Ourinitia］sequeT）Clngef払rtsfb⊂uSedonaportioT）Ofthe  

NP－1geT）eOftheNewHaver）isolatesofHBoVRaTenuCleodde  
血angeswereobseⅣedinNP－l，andnoneoftl－eS亡POlymoト  

phismsresultedinaminoa⊂idchanges・Onthebasisofthe  

Sequ印⊂ingor2i50late5，AⅡand亡retal・ほ1bund一也atnu⊂k－  

OtidepolymOrPhismsweremost⊂OmmOnintheVPl／VP2gene  
OfHBoV．Therefore．wehypothesi乙edthatsequen⊂lngOfthe  

VPlrVP2geneoftheNewHaveJliso】ateswouldallowforthe  

mostrobustphylogenetkanalysis・WesequencedtheVPl〝P2  
併neOf～50％oftheisolatesandfoundthatthemajorityof  

JluCleotidechan＄eSO⊂Curredinthe3’thirdoftheVPINP2  

CaSSette．Therefore，WeSequen⊂edthe31thirdoftheVPINP2  

geneorallNewHaYeni50lates．Althoughれu⊂leotjdepolγ－  
morphismswereiTltrequent，thereappearedtobeat】east2  

Strai】1SOfHBoVcirculadng・ApolymOrPhismi－1VPl／VP2was  

ob5erVedatれt4823intIleHBdVgenome．Thispolymorphism  
restlltedineitheraserineorathreonineinthepredi⊂tedamino  

a⊂idsequen⊂e・Thispo】ymorphismwasalsopresentinSTland  

ST2，theoriginalisolatesidentihedbyAl1aT）deretal・【5］・Our  

危ndingsindi⊂atethatthe2genot7PeSOfHBoVidentihedin  

NewHavcnareTemarkab】y similartothegenorypesofthe  

initialstrainsofHBoYideTlti缶edjnSweden，ar｝dthissuggests  

thatthenu⊂leotidesequences（oftheNP－1aT）dVPlrVP2genes，  
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